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Table 1. Volunteer recruitment, training and outreach materials developed 
Title	 Authors	 Format	 Access	
U of M scientists, Master Gardeners part 
of team to analyze biofuel production, 
land use 
J. Christensen, 
Communications, U of 
MN Extension 
Press release	 Jan. 2012	
EMG Biochar Project Volunteer Manual 
(Application; position descriptions; data 






Garden Project Manager, 






Biochar Demonstration Gardens and 
Recruitment Overview	
L. Davenport-Hagen and 
J. Weisenhorn 
Associate Extension 
Professor and Extension 







person to 450 
EMGs in six 
counties	
Biochar, What is it?	 K. Spokas, USDA-ARS, 
Soil and Water 
Management &  
Adjunct Professor, 
Department of Soil, Water 
and Climate, U of MN 
PowerPoint 
presentation 	
2012-2015, Online  
	
Flower data reporting form	 L. Davenport-Hagen Google form 	 2012-2015, 
Online, EMG 
leaders only 
Vegetable data reporting form  L. Davenport-Hagen Google form 2012-2015, online, 





Sandy Tanck, Manager of 
Interpretation & Public 
Programs, MN Landscape 
Arboretum 
Demonstration 








Researchers and Extension Master 
Gardeners team up to evaluate the 
benefits of a sustainable biofuels system 
B. Byers, CFANS 





CenUSA Bioenergy Project: What Master 
Gardeners are learning about biochar, 
soils, and bioenergy (Part 1) 
K. Jeannette, Research 
Associate, U of MN	
Blog post	 Jan. 30, 2013	
Choosing and Using Biochar for 
Research in Biochar Test Gardens (Part 
2) 
K. Jeannette 	 Blog post	 Feb. 8, 2013	
Planning, Preparing, and Planting 
Minnesota Biochar Test Gardens (Part 3) 
K. Jeannette 	 Blog post	 Feb. 15, 2013	
2012 The University of Minnesota 
Biochar Test Gardens and Challenges 
(Part 4) 
K. Jeannette 	 Blog post	 Feb. 21, 2013	
The First Year’s Data from the 2012 




Blog post	 Mar. 19, 2013	
Biochar as a Soil Amendment L. Davenport-Hagen 
	
Tabletop display	 2013 – 2015	
Planting Day at the Fond du Lac Biochar 
Demonstration Garden 
K. Jeannette 	 Blog post	 Jun. 26, 2013	
CenUSA Extension Master Gardener 
Biochar Demonstration Gardens – The 
Beginning of Year Two 
K. Jeannette 	 Blog post	 Jul. 30, 2013	










Aug. 13, 2014 
	
CenUSA Annual Meeting Helps Extension 
Master Gardeners Connect Native Grass, 
Biochar and Biofuel Research 
K. Jeannette 	 Blog post	 Aug. 27, 2013	
Research Experience, Wasp Nests, 
Teamwork and Sprinklers Gone Wild 
M. Maynard, University of 
Minnesota Extension 
Master Gardener	
Blog post	 Sep. 16, 2014	
2014 CenUSA Bioenergy Project M. Maynard	 Blog post	 Dec. 2, 2014	
2015 Search for Excellence Awards – 
Research — 1st Place Winner 
M. Maynard	 Blog post	 Nov. 4, 2015	








































Table 2: Soil test results for Control, T1 and T2 plots, 2012 – 2015 
Green: increase from baseline. Orange: decrease from baseline 






























matter 2.5 1.8 2.1 2.1 7.4 9.8 9.6 9.4 10.8 8.9 8.8 10.3 




 1.02 1.47 1.20  5.84 4.77 5.31  5.39 4.88 6.12 






























matter 2.5 2.5 2.5 3.0 7.4 11.2 11.1 10.4 10.8 9.7 11.0 12.6 




 2.78 2.58 1.79  7.63 6.81 7.54  6.51 6.42 9.35 






























matter 2.5 1.7 3.1 3.7 7.4 14 10.8 10.9 10.8 10.1 11 11.6 









































12 plants Harvested 3 rd wk. of July. 















52 days 15 plants Beans 6” or longer 
harvested 4X over a 2-wk 
period starting the 3rd 







Transplant Late May 
– early 
June 
62 days 9 plants 
(3/trellis) 
4 Harvests of fruits 8” or 
longer starting Aug. 1 






Transplant Late May 
– early 
June 
60 days 7 plants Cut at ground level and 







Transplant Late May 
– early 
June 
62 days 8 plants Fruits of mature size 
harvested once/wk. over 



























3 in 2013, 
2014, 2015 
‘Kennebec’ was selected 
in 2013. Replaced with a 
U of MN variety 
‘Runestone Gold’ in 2013, 
2014. In 2015 ‘Runestone 
Gold’ was unavailable and 









Transplant Late May 
– early 
June 
72 days 5 plants Only ripe fruits were 
harvested once/wk over a 
3-wk period starting the 4th 


















































































































Iowa State University 
1571 Agronomy 





Iowa State University Bioeconomy Institute
1140c BRL Agronomy
Ames, Iowa  50011-6354
515.294.8473 
akinzel@iastate.edu  
Iowa State University Economy Bioeconomy Institute  
1140 Biorenewables Research Laboratory 
Ames, Iowa  50011-3270
http://www.biorenew.iastate.edu/ 
This project is supported by Agriculture and Food Research Initiative Competitive Grant No. 2011-68005-30411 from the National Institute of Food and Agriculture.
. . . and justice for all            
The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin, gender, religion, age, disability, political 
beliefs, sexual orientation, and marital or family status. (Not all prohibited bases apply to all programs.) Many materials can be made available in alternative formats for ADA clients. To 
file a complaint of discrimination, write USDA, Office of Civil Rights, Room 326-W, Whitten Building, 14th and Independence Avenue, SW, Washington, DC 20250-9410 or call 202-720-5964.
“Our vision is to create a regional 
system for producing advanced 
transportation fuels derived 
from perennial grasses grown on 
land that is either unsuitable or 
marginal for row crop production. 
In addition to producing advanced 
biofuels, the proposed system 
will improve the sustainability 
of existing cropping systems by 
reducing agricultural runoff of 
nutrients and soil and increasing 
carbon sequestration.”
